SUMMARY -Syphilis is a sexually transmitted, systemic disease caused by the spirochete bacterium Treponema pallidum. Th e most common mechanism of transmission is sexual intercourse. Although there are several hypotheses, the exact origin of the disease remains unknown. Newly published evidence suggests that the hypothesis supporting the theory of the American origin of the disease is the valid one. Among 1500 analyzed pathographies of composers and musicians, data on ten Anglo-American composers and jazz musicians having suff ered from neurosyphilis (tertiary stage of the disease) were extracted for this report. In this group of Anglo-American composers and musicians, most of them died from progressive paralysis while still in the creative phase of life. Additionally, diagnoses of eleven other famous neurosyphilitic composers, as well as basic biographic data on ten less known composers that died from neurosyphilis-progressive paralysis are also briefl y mentioned. In conclusion, neurosyphilis can cause serious neurological damage, as well as permanent disability or death, preventing further work and skill improvement.
Introduction
Syphilis is a sexually transmitted, systemic disease caused by the spirochete bacterium Treponema pallidum (T. pallidum). Th e bacterium thrives in moist environment, so continuous moisture is a prerequisite for transfer of the microorganism from one person to another. Th e most common mechanism of transmission is sexual intercourse. Occasionally, the disease can also be acquired by direct nonsexual contact with the infected person, and by vertical transfer from the mother to the fetus (resulting in congenital syphilis).
Origin of the disease
Although there are several hypotheses, the exact origin of the disease is still unknown 1 . One hypothesis proposes that syphilis was transferred to Europe by the crew of Christopher Columbus, after his expeditions to the Americas in the late 15 th century. Some other hypotheses claim that the disease already existed in Europe at the time (mutation of another treponematosis), but went unrecognized, or that syphilis was transported from the Old to the New World 2 . Newly published evidence suggests that the hypothesis supporting the theory of the American origin of the dis-ease is the valid one. Skeletal lesions characteristic of the diagnosis of syphilis, which had been identifi ed in various areas throughout the American continent plead for syphilis existence in these areas before Columbus discovered America, and radiocarbon dating of the bone fragments showed the age of several thousand years 3 . On the other hand, evidence in Europe could not support the existence of syphilis in the preColumbian period.
Spread of the disease in Europe and other parts of the world
It is theorized that members of Columbus fi rst expedition to the America were exposed to the disease through sexual intercourse with the native people. Th e fi rst recorded instance of syphilis in Europe was recorded in 1494, soon after return of Columbus' crew, when it ravaged the French troops and their Spanish allies that were besieging the city-state of Naples (Italian War of 1494-1498), as well as the prostitutes who accompanied them. Due to being spread by French troops, it was initially known as the "French disease" or "Naples disease". From that area, syphilis spread to whole Europe, and beyond (Germany and Switzerland in 1495; England and Holland in 1496; India in 1498, transmitted by Vasco da Gama's crew; China and Japan in 1505). After the discovery by the American physician John Friend Mahoney (and others) around 1943, showing that penicillin was an eff ective treatment for syphilis, the number of cases of the disease has declined considerably, particularly in developed countries. In the United States, similar to other parts of the world, syphilis emerged as a major public health concern in the late 19 th and early 20 th century 4 . Composers who developed neurosyphilis earlier, between the 18 th and late 19 th century, and especially from the 16 th to 18 th century, could not be defi nitively diagnosed.
Stages and treatment of the disease
Th e symptoms of syphilis are highly variable. Th e spirochete multiplies at the initial site of entry and a characteristic primary lesion, called the chancre, forms approximately 3 to 90 days (average 21 days) after the initial exposure at the point of contact. Th e exudate from the chancre is highly infectious, and lymph node enlargement frequently occurs around the area of infection. Th e primary lesion usually heals within 3 to 6 weeks and leaves no scar. Secondary stage of the disease usually occurs 4 to 10 weeks after primary infection, and is characterized by a fl u-like illness, which sometimes results in spontaneous resolution. However, in some individuals, generalized skin rash may develop and these patients are highly infectious. Disease can also aff ect mucous membranes and lymph nodes. Finally, T. pallidum disappears from secondary lesions and skin rash. Tertiary syphilis develops 3 to 15 years after the initial infection, and is caused by spread of the bacterium to other parts of the body, in particular the skin, mucous membranes, liver, eyes, joints, bones, muscles, cardiovascular system, or central nervous system (referred to as neurosyphilis). Subsequently, the course of the disease is highly variable 5 . None of these tertiary lesions will spontaneously heal. Neurosyphilis may occur early, being either asymptomatic or in the form of syphilitic meningitis, or late as meningovascular syphilis, general paresis, or tabes dorsalis, a condition where the spinal column is aff ected. Th e prognosis of syphilis varies with promptness of diagnosis and treatment. In the 20 th century, using the potassium iodide, mercurial and arsenic compounds, and penicillin after 1943, the syphilis mortality has dramatically dropped. Nowadays, it is successfully treatable with penicillin or other antibiotics such as tetracycline or erythromycin at any stage, however, curing late-stage syphilis cannot repair already present neurological or other damages caused by the disease.
Methods
Pathographies of 1500 famous musicians and composers were analyzed to fi nd those with proven or clinically highly suspected (in composers and musicians who lived before the era of diagnostic tests for syphilis, especially when the existence of the oligosymptomatic, variable and deceptive aspects of neurosyphilis is taken into account) diagnosis of neurosyphilis 6 .
Results
Considering the American origin of the disease, this article presents pathographies of the most eminent Anglo-American composers and jazz musicians -neurosyphilitics (MacDowell, Joplin, Jackson, Bold-en, Chauvin, Razaf, Smith, Roppolo, Young, and Parker), as well as some other famous musicians who died from neurosyphilis.
Anglo-American classic composers and jazz musicians
Edward Alexander MacDowell (December 18, 1860 -January 23, 1908) was an American composer and pianist born in New York, where he spent greater part of his life 7, 8 . He lived very dynamically, which led him to a serious road traffi c accident in 1904. He was run over by a hansom cab, wheels passed over his neck and injured spinal nerves. Although some scholars theorize that he died due to consequences of this traffi c accident or bromide poisoning (later emerged a theory based only on described symptoms), several other believe that MacDowell contracted syphilis and the disease caused his death 9 . First defi nitive signs of mental illness appeared at the end of 1904, resulting in regression to a childlike state with short periods of fruitful creativity. According to this theory, his syphilis progressed to terminal stage with signs of late complications of progressive paralysis. He also suff ered from dementia, aphasia, and locomotor ataxia. Most medical notes of that period were kept by Anna Betz, MacDowell's nurse. She noted the following symptoms: fever, inability to walk, chronic stomach distress, bronchial problems, weak heart, seizures with twitching, swelling of the legs and the right hand, delusions of grandeur, and grinding his teeth. From time to time, he was depressive, occasionally having suicidal ideas. Paranoia also appeared as a sign of terminal stage of syphilis. Considering the fact that there was no cure for syphilis at that time, he died early, at the age of 48. In death certifi cate, later discovered by Margery Lowens, "paresis -dementia paralytica" (which is commonly associated with neurosyphilis) was stated by Dr. Loomis L. Danfort as the cause of death. MacDowell's wife Marian kept this diagnosis from the press, guarding her husband's reputation, so this may be the reason that syphilitic theory of MacDowell's death is not so widespread.
Scott Joplin (c. 1967/1868 -April 1, 1917) was an American jazz musician and pianist 10 . Joplin achieved fame for his ragtime compositions, which earned him reputation as the 'king of ragtime writers'. Already as a child, he demonstrated extraordinary musical talent, and learned to play banjo and piano. He was infected with syphilis in his youth, around 1894. Th roughout his life, he was promiscuous and had married several times. First signs of neurosyphilis appeared in 1904. From 1907 onwards, progressive paralysis (general paresis) was progressing fast. In 1916, he descended into dementia. He was hospitalized in a mental institution several times, last time in January 1917, and he died there three months later.
Antonio (Tony) Junius Jackson (October 25, 1882 -April 20, 1921) was arguably the best piano player of the Storyville era 10 . His incredible skill at improvisation served as a role model for many musicians of the time. Privately, he was promiscuous, homosexually oriented alcoholic with liver cirrhosis and epilepsy. Th ere are several reports that he contracted syphilis early in life and developed progressive paralysis with mental disorders and dementia, although many of these symptoms may have been exacerbated by his epileptic seizures. Over time, his voice and physical strength became impaired by the disease but he continued to work. Finally, liver failure due to cirrhosis was the most probable direct cause of death.
Charles Joseph 'Buddy' Bolden (September 6, 1877 -November 4, 1931) was an American jazz musician and wind instrumentalist, one of the key fi gures in the development of Jass rag-time music, which later came to be known as jazz 10 . He was heavy alcohol abuser, which culminated in 1907 during New Orleans Labor Day parade, when he had an episode of acute alcoholic psychosis. He was hospitalized but his hallucinations and violence worsened, and he spent the last 25 years of life in a mental institution. Many theories have been off ered concerning Bolden's mental illness, including alcoholism, neurosyphilis, schizophrenia, and more recently also Meniere's disease, although none has been conclusive.
Louis Chauvin (March 13, 1881 -March 26, 1908) was an American jazz musician, pianist and composer 10 . He was another heavy alcohol abuser who contracted the disease very early in his life. Infection progressed to progressive paralysis. At the end of his life, he was mentally disturbed, psychotic and demented, with the diagnosis of multiple areas of syphilitic changes. His death certifi cate lists causes of death as "multiple sclerosis, probably syphilitic", and starvation due to coma, although some other theories have been proposed later, such as sickle cell anemia, a disease more common in black men at that time. Unfortu-nately, he did not live long enough to make any phonograph recordings.
Andy Razaf (December 16, 1895 -February 3, 1973) was an American poet and jazz musician, one of the most accomplished and infl uential lyricists of his time 10 . He claimed to have written his fi rst poem at the age of 10, and his last song was published only several months before his death. He contracted syphilis in 1951, and the infection progressed to tabes dorsalis, with walking diffi culties, weakness and ataxia. For 20 years, he was bounded to a wheelchair, with such severe pain that he became addicted to heavy analgesics. He had gastric crises, and later complications in the form of pyelonephritis and diabetes mellitus. Kidney failure was determined as the offi cial cause of death.
Joe 'Fox' Smith ( June 28, 1902 -December 2, 1937) was an American jazz musician, a famous trumpet and cornet player 10 . He was born to a family with six brothers, all of whom were musicians. While there is no defi nitive evidence that he contracted syphilis, it is historically documented that he was lecherous polygamist, thus being a fi tting target for the infection. According to some studies, polygamy is often the leading cause of syphilis in societies where it is widely practiced 11 . Also, towards the end of his life, symptoms of progressive paralysis, i.e. general paresis emerged, which also indicates syphilitic infection. He was one of the many jazz musicians who were alcoholics and possibly heavy drug abusers. At the age of only 35, he died from complications of tuberculosis in an asylum in New York.
Leon Joseph Roppolo (March 16, 1902 -October 5, 1943) was a prominent early jazz clarinetist and saxophonist 10 . As opposed to the collective improvisation of most New Orleans bands, he was a pioneer of the jazz solo. He became famous in the early 1920s by playing with the New Orleans Rhythm Kings, one of the most popular jazz bands at the time. Privately, he was a heavy alcohol abuser and had increasingly pronounced symptoms of paranoid psychosis. He contracted syphilis early, and it progressed to progressive paralysis. Due to worsening of the symptoms, in 1925 he was hospitalized in a mental hospital. Although he continued to play and work, he spent most of the rest of his life in a hospital, where he died in 1943.
Lester Willis Young (August 27, 1909 -March 15, 1959) was a famous jazz musician 10 . Due to his virtuoso saxophone playing, legendary jazz singer Billie Holiday nicknamed him 'Pres' or 'Prez' (president). In contrast to most other saxophonists at the time, he developed a light and airy sound. He was an alcohol abuser infected with syphilis, but his disease was in latent stage. In his last years, he started to drink more and more, and was eating less, so he suff ered from liver disease and malnutrition. Due to his weakness, he had to sit during performances, except during his solo parts. His condition further deteriorated during European tour in 1959, when he exhausted himself and was drinking heavily. Although he also had coronary problems, he fi nally died from esophageal hemorrhage as a consequence of liver cirrhosis after return from the tour to New York.
Charles 'Bird' Parker, Jr. (August 29, 1920 -March 12, 1955) was an American jazz saxophonist and composer 10 . He was one of the leading fi gures responsible for the development of bebop in the early to mid1940s, a style of jazz characterized by fast tempos and virtuoso playing. He was alcohol and heavy drug abuser with consequential liver cirrhosis. Addiction to heroin greatly aff ected his work, causing him to miss performances ever more often, and it also made him mentally unstable. Additionally, alcohol addiction and poor dietary habits made him losing weight and become physically weak. Medical records confi rm that he also had syphilis, confi rmed by positive Wasserman reaction, and was treated for the infection. Over time, he developed psychotic decompensation, probably as a consequence of neurosyphilis-progressive paralysis. He died in New York in 1955. Lobar pneumonia and bleeding ulcer were listed as the cause of death, although he had decompensated stage of liver cirrhosis, and had suff ered a heart attack.
Other musicians
Several non-American famous musicians also had neurosyphilis-progressive paralysis (F.T.A. Delius [12] [13] [14] Table 1 . According to the symptoms described and literature available, neurosyphilitics were some other, less famous musicians too, i.e. [22] [23] [24] [25] . All of them contracted syphilis at a young age.
Discussion
Most of famous jazz musicians pursued lifestyle characterized by drug and alcohol abuse, and sexual promiscuity, leading to infectious diseases such as syphilis, tuberculosis, and chronic viral hepatitis as the consequence of their risky lifestyle. As noted by Sartin 26 , while it is diffi cult to separate the infl uence of lifestyle from the social eff ects of poverty and nomadic existence, the ubiquitous nature of drug and alcohol abuse among these musicians is undeniable. Th us, famous classical composers and jazz musicians were more prone to be infected than the general population due to their liberal and dynamic lifestyle. Syphilis was rampant during that period, and prostitutes were the carriers. Th e myth of femme fatale or 'poison women' of the 19 th century is believed to be partly derived from the devastation of syphilis. Contrary to these fi ndings, a statistical study of 86 jazz musicians by Spencer refutes the statement regarding premature death in this population. Jazz musicians reported in his study did not die young; however, the size and sex distribution of the sample limited strong conclusions, as stated in the article 27 . Syphilis is a systemic disease caused by the spirochete bacterium T. pallidum. Newly published evidence suggests that the hypothesis supporting the theory of the American origin of the disease ('Columbian theory') is the valid one. In the present study, 1500 patho- 
